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EC call SSP-5B-INFLUENZA
All European countries aim at the highest possible standards for the public health and for the safety of food products. The emergence of new pathogens such as Avian Flew in wild animal populations and the putative transmission of the disease to human beings are serious threats to the public health and economic activity. In response, it is necessary to set up rapidly diagnosis/prognostic protocols which will be of great value to standardize detection of the pathogens in animals, to check for transmission to human, to monitor efficiency of new therapies to treat patients/animals or to protect them by vaccination. 

Face to the new Avian Flew fear, the EC call SSP-5B-INFLUENZA gives us the opportunity to merge our efforts in immune response study to partners in order to improve the efficiency of the research.
Our contribution for this Programme: 

We will provide cutting edge technologies in the monitoring of the specific immune responses in animals as well as in potential patients.

1- To measure antibody responses, we recently developed chips which allow the monitoring of serologic immune response (see ref 1). In brief, peptides bearing epitopes or proteins are linked in arrays (up to 100 spots/cm2) on a gold surface. After incubation with plain serum or plasma, the direct binding of antibodies is detected in real time by imaging the surface plasmon resonance, without any revelation step nor background. This allows rapid screening of numerous biological fluids, from either animals or patients which will valuable for diagnosis, vaccination response monitoring, follow up of the disease. In parallel, this system may be used to detect circulating virus or biological markers (by the mean of specific antibodies coated on the chips).

2- To evaluate T lymphocytes responses, we developed assays to evaluate the diversity of the T Cell Receptors for antigen (see ref 2 and patents 3-4). The quality of the T lymphocytes responses is an important parameter of the immune response. In attempt to vaccinate populations, this is a good indicator of the efficiency. By the mean of new PCR protocols, we can measure in quantitative and qualitative terms the T lymphocyte responses. 

These two tasks may be adapted in collaboration to other partners to analyse immune specific responses in birds populations, in mammal animal models (most easily rodents), in human patients.
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Work

So far, it was impossible to investigate human immune responses towards different prion strains. We plan to investigate these parameters in our humanized mouse model after infection.

T lymphocyte diversity will be evaluated by the analysis of TCR alpha gene rearrangements (as originally described for mouse by Pasqual et al., 2002 and adapted to human by Fuschiotti et al., 2004) before and after challenge with prion strains. Excision DNA circles consecutive to V-J TCR rearrangements will be used as a marker of the ratio between differentiating and expanding alpha-beta human T cells. Lymphocyte subsets developing in humanized mice will be analyzed for evaluating the efficiency and quality of reconstitution. FACS analysis and quantitative real time PCR will be used to determine T cell markers such as CD3e, CD4, CD8b, perforin, B-cell markers such as CD21 and mIg, CD56 on NK cells and the cytokines: INF-g, TNF-a, IL2, IL4, IL10, IL12.

T03.01 Analysis of the immune system humanized mice (m1-3)
In this initial period, conditions of analysis of human immune response in small scale samples will be set up as prototype , including  all primers for genomic analysis of relevant Valpa and Jalpha to get an overview of T lymphocytes diversity and primers for cytokine profiling.

T03.07 Analysis of lymphocyte population diversity carried out in humanized mice challenged with different prion strains (m16-36)
Status of the immune response will be monitored in the course of the infections of the various mice by analysis of T lymphocyte diversity and of cytokine profiling as in T03.01 and T03.03. 
(4) Characterization of engrafted human lymphocytes on molecular and biochemical level (TCR re-arrangement; surface expression of activation markers etc.). Setting primers for genomic analysis of relevant Va and Ja to provide an overview of human T-lymphocyte diversity.

(5) Conventional quantitative PCR to analyse the diversity status of the human T- cell populations the number of TCRa rearrangements on the dRec1 segment, to examine the number of human precusor T cells entering into the a/b pathway, and then contribute to the actual repertoire. 


T06.06: Quantitative and qualitative analyses of serum anti-PrP antibodies (months 15-36).
All pre-immune and immune sera will first be analysed on both plastic-adsorbed and streptavidin-captured peptides, and on rPrP and PrPres ELISA, with appropriate controls. Results will be expressed as a function of internal standards in order to minimize inter-assay variability. Isotypy will be determined. Studies of affinity will be performed when necessary, especially when responses will not be quantitatively different, by the mean of real time measure (Imaging Surface Plasmon Resonance) of the antibodies interaction with peptide coated micro arrays.
